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Av,  a  i  1  ah  1  1  i  t  y  of  P  iioophn  rur>  in  Cow  Slurry  Using  Isotopir 
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A  h  s  t  r  a  r  t  .  A  pot  nxpt'rimnnt  was  conducted  to  evaluate  the  influ¬ 
ence  of  cow  slurri  on  P  uptake  by  rorn  and  tn  estimate  t  lie  read 
ily  available  P  in  the  siurrv  by  using  an  isotopir  labelling 
teehnique.  Water-soluble  P  in  soil  was  increased  and  isnlnpie 
equilibrium  of  available  P  was  attained  after  labelled  slurry 
was  mixed  thoroughly  throughout  the  soil,  labelled  slurry  ap¬ 
plied  at  planting  increased  the  P  uptake  by  corn,  whereas  the 
same  amount  applied  one  week  before  harvest  did  not  affect  t tie 
P  igitake.  It  was  estimated  that  of  the  total  P  uptake  in 

(ilnnts  Is  derived  from  the  slurry.  I  he  readily  available  P  (the 
I  -value  in  the  slurry  was  at  least  26  mq'kg  whirti  equals  '5.7"i, 
of  t  tie  total  P  . 
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I  \  1  HdDllf  I  I  [IN 


ilig.iiiii  felt  I  1  i/(>rs,  p.q.,  compost,  green  manure,  farm/arc)  ma- 
■  uiic,  and  farm\ar([  slurry  are  not  only  important  in  improving 
ini-  plivsiral  (iropi'rties  of  soils  but  also  provide  mineral  nutri- 
iTits  In  (ilant',  .  However,  those  nutrients  in  organic  form  must  be 
niinerali/ed  ti  e  f  n  r  e  they  are  available  to  plants.  Some  organic 
fnrtili/ers.  especially  farmyard  manure  and  slurry,  contain 
fairl\  l.'irge  amounts  of  organic  phosphorus  (P),  which  must  be 
mineral i/ed  before  it  can  be  utilized  by  plants. 

lor  ttie  efficient  use  of  farmyard  manure  and  slurry,  however,  i! 
IS  very  useful  to  know  ttieir  content  of  readily  available  P  in 
order  to  estimate  ttie  amount  of  fertilizer  that  should  be  appli¬ 
ed  In  crops.  I-  and  [-value  determination  are  suitable  tech¬ 
niques  for  evaluating  available  P  if  the  mineralization  and 
immobilization  of  P  in  the  soil  are  low  during  the  experimental 
period. 

The  aim  of  this  experiment  was  to  evaluate  the  influence  of  cow 

slurry  on  P  uptake  and  to  estimate  the  readily  available  P  in 

j2 

t  tie  s  1  u  r  r  y  b  y  us  1  nq  P.  - 


2.  MATERIALS  AND  METHODS 

A  pot  experiment  was  conducted  in  a  greenhouse  during  July-Au¬ 
gust  1987  at  Rise  National  Laboratory,  Roskil.de,  Denmark.  The 
experimental  design  was  a  randomized  complete  block  design  with 

four  replications.  Treatments  were  1)  control  (no  cow  slurry 
5  2 

added),  2)  P-labelled  slurry  at  rates  of  125  and  250  q/pot 
applied  at  planting,  and  5)  the  same  amount  of  slurry  applied 
a  week  before  harvest. 
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Twenty  litre  fj  n  t  e.  were  filled  with  22  l<  q  of  s  i  p  ii  e  t)  f;  ri  n  d  y  loam 
which  contained  O.IA  mq/kq  of  wa  t  e  r  - o  1  iib  1  e  P  and  11.1)  mq/kc)  of 
N  a  H  r  D  ^ - e  X  t  r  a  c  t  a  b  1  p  P .  I h i s  soil  had  a  pH  of  7 . fi  in  water.  No 
basal  ferfili/ers  were  added.  Ponlrol  pots  received  ammonium 
nitrate  in  the  same  amount  of  N  as  the  Ml^-N  content  nf  the  cow 
slurry  (Table  1'  to  ensure  that  ttie  plants  obtained  adeipiate 
amounts  nf  \  for  ttieir  qrowlti.  Seven  days  bet  ore  the  first 

application  to  t  tie  soil  t  tie  row  slurry  was  e  qu  i  1  i  h  r  a  t  ('  d  with 

1 2 

carrier-free  P  as  o  r  I  tinphnspha  t  e  in  D.OIH  Hf  I  at  rales  of 

5  2 

58.7  MBq  per  12')  or  2Sn  q.  T  tie  P-labelled  slurrs  applied  at 
planting  was  mixed  ttiorouqhly  Itirouqhout  t  be  wtiole  20  k(j  nf  sni 
whereas  that  applied  lati-r  was  su|)plied  on  I  tie  soil  sur  lari'. 


Ten  seeds  of  'Derby'  enrn  ( 2  e  a  mays  t  .  '  were  sown  in  e  a  r  ti  pot. 
One  week  after  planting,  the  plants  were  t  li  i  n  n  e  d  to  t  ti  e  five 
most  vigorous  per  pot.  Plants  were  tiarvesled  TO  days  after  seed 

ling  emergence.  Plant  tops  were  dried  at  HO'T  for  two  davs.  Pnn 

52 

cen  t  r  a  1  i 0  n  of  P  and  ae  t  i v  i  t  y  of  P  in  plant  tops  were  determin¬ 
ed  by  a  e  hem  i  e  a  1  procedure  and  liquid  sc  i  u  I  i  1  I  a  t  i  on  ,  r  i'  iqu'  c  I  i  i  e  - 

ly.  All  activity  figures  (cps;  in  t  tie  foilnwinij  are  inirerled 

52 

for  decay.  Water-soluble  P  and  P  in  slurry  alter  labelling 
52 

with  carrier-free  P  solution  at  the  rale  nf  5R.7  MBc)  per  2'>0 

q  were  determined  at  planting,  2  5  days  after  plant  i  luj  ,  and  at 

harvest.  Soil  samples  nf  each  treatment  were  collecled  at  8, 

15,  2  2  and  5  2  days  after  planting  for  do  I e rm  i  na t  i  on  of  waler- 
52 

-soluble  P  and  P  In  assess  the  speeifie  aetivily  ul  P. 


Readily  a  v  a  i  1  at)  1  e  P  in  the  slurry  was  estimated  by  r  a  1  c  u  1  a  t  i  n  n 
of  ttie  percentage  nf  P  in  the  plant  derived  from  t  lie  s  1  n  r  r  \  ar- 
e  n  r  d  I  n  q  to  I  ti  e  following  e  qua  I  i  nn  (Ref.  2  : 

iqie e  1  f  I  e  activity  of  plant  x  100 

t,.  1:  , - , - 

s  p  e  c  1  f  1  c  activity  o  f  soil  supplied  w  i  t  li  s  I  1 1  r  r  \ 


wtiere  is  P  in  the  plant  derived  from  I  lie  ferlili/er  (  enw 

slurry)  in  per  rent  of  total  P  in  the  plant. 


3.  RtSUL  IS  AM)  DISrilSSI()\ 


3.1.  Label  ling  o  f _ £  ow _ s  |  u  r  r  y  w  i  I  h _ F’ 

A  r.  s  P  P  n  in  I  .'th  1  r*  2  t  hr  niju  i  I  i  h  r  i  urn  br  t  wfe*n  f’  lui  r1  ;i  \/  :i  i  1  ;i  h  1  n  I' 

in  the  t'nw  fi  ]  iii  r  >  wfin  not  nbtainpri,  ns  t  Fip  sporifir-  nitiviti  n  I 

F^  wn'-  nnt  tnnstnnt  .  Uif  derrnnsr  in  I  hP  spppifir  net  ivilv  indi- 

"ntp  that  r.nmp  1'  was  m  i  np  r  a  I  i  /  PfI  from  nripinir  P  aru)  snmp  of  Ihp 
52 

F'  ay  bp  i  mmnb  i  I  i  /  p  M  by  t  lip  hifjli  nmonnl  of  m  i  (  i  no  i  tp'iri  i  sms  pii- 

s  p  n  I  in  the  slurry.  In  n  t'  r  o  r  (1  nnp  p  w  i  I  ti  this  i  p  sii  I  I  ,  1  a  i  s  p  1 1 

'1967'  no  t  pd  that  b  i  ii  I  oq  i  p  a  I  i  mmnb  i  I  i  /  a  I  i  on  of  I’  is  s  i  q  1 1  i  f  i  i  a  1 1 1 

if  t  h  p  m  1  r  r  nb  1  a  I  ap  I  i  v  i  I  y  is  boos  I  pd  by  add  i  I  i  on  of  n  i  i]  a  n  i  i 

m  a  t  p  r  I  a  I  . 

5.2.  f  f  f  p p  t  _o  f  p (1  w__s  1  II I  r  y  on  I  tip  a  y  a  i  I  ab  i  1  i  l_y  _  n  f  I’  i  n  _s n  i  I 

Cow  slurry  n  by  i  nii  s  1  v  i  np  r  c  a  '•  p  d  wa  I  <>  r  -  s  ii  I  uti  I  p  I’  in  soil  1  a  b  1  p 

5'.  Ibis  inrrpasP  was  diip  to  t  lip  amoiinl  of  ayailahip  P  in  flip 
slurry  that  was  a  d  dp  il  to  I  lip  soil.  It  s  tinu  1  d  tip  no  t  p  d  t  ti  a  t  d  ii  1  - 

1  nq  H  to  2  2  days  a  f  t  p  r  (i  1  ant  i  nij  wa  t  p  r  -  o  1  iib  I  p  ('  was  s  1  i  i)ti  I  1  y  iii- 

p  r  p  a  s  p  d  .  I  ti  1  s  may  tip  do  p  to  I  ti  p  m  i  np  r  a  I  i  .  a  t  i  o  n  of  P  from  o  i  q  a  n  i  p 

mat  tor.  Flip  fapt  I  fiat  somp  was  sortipd  liy  I  tip  soil  and  snmp 

was  d  1  1  o  t  p  fl  by  a  y  a  i  1  ati  I  p  soil  P  ac  p  oiin  t  P  d  for  t  tip  1  o  wp  i  s.  p  p  p  i  I  ■  i 

ap  t  1  V  1  t  y  of  t  tip  soil  P  t  tiari  t  tia  t  of  t  bp  P  in  t  bp  slurry  f  I  ah  1  p  s 

2  and  A).  Hnwpypr,  t  tip  sppcifip  activity  of  ^^P  in  soil  poIIppI- 
pd  from  t  lip  slurry  treat  moots  at  diffpiont  plant  aqps  wptp  not 

s  i  qn  i  f  1  p  a  n  t  I  y  d  i  f  f  p  r  on  t  (  f  ab  1  p  4  )  i  nd  i  pa  I  i  nq  t  tin  1  after  I  a  b  p  1  1  p  d 

slurry  was  t  h  o  r  o  u  qh  1  y  mixed  throughout  the  soil,  the  e  qu  i  1  i  ti  i  i  urn 

of  P  was  obtained.  However,  part  of  the  explanation  rould  he 
that  the  relative  higher  amount  of  carrier  P ,  c  nmm i n  q  from  t  ti  p 
soil,  and  giving  a  lowor  specific  activity,  deminished  t  tip 
ptianqp  in  sppp  i  f  i  p  activity,  t  on  . 

5.  5.  1)  I  y  ma  t  I  p  I  J  I  odiip  t  iqii _ and  P _ upt_akp  tiy  i  orn 

Dry  matter  y|p|rls  of  porn  plants  ■lopplipd  w  i  t  ti  pnw  '.loiiy  at 
(1  I  a  n  t  1  nq  wp  i  p  s  i  qn  i  f  i  p  an  I  1  y  higher  than  t  liiisp  of  t  tie  r  out  i  o  1 

and  of  (I  I  a  n  t  s  s  ii  (qi  I  i  e  d  w  I  t  li  t  fie  slurry  one  week  tip  f  n  r  e  ti  a  i  i  f-  s  I 

'>  .  If"'  q  I  n  w  t  ti  Ilf  (1  I  a  11 1  ■;  from  t  lie  i  on  I  i  1 1  I  and  I  Ii  a  f  i .  f 


I  ab  1  p 
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plants  r  p  f  ('  1  i  1  n  q  slurry  at  a  later  s  f  a  qn  were  limited  ti  y  (’  iiu  - 
t  r 1 t  inn. 

Pt.nsphorus  r  □  n  r  e  n  t  r  a  t  i  on  of  plants  receiving  2'in  q/pot  of  slurry 
at  the  time  of  planting  was  tiigtier  than  ttiose  nf  other  treat¬ 
ments  (Table  b  •  .  Although  ttie  P  eoneenlralion  of  plants  receiv¬ 
ing  12')  g/pot  of  slurry  at  plant  inq  f  imp  was  not  hiqtier  than 
ttiat  of  the  rontrol,  t  tie  dry  matter  yield  was  higher,  whicti 
means  that  ttie  plants  took  up  more  P  than  the  control.  Phospho¬ 
rus  ronoentrat  ions  and  uptake  hy  the  plants  receiving  both  rates 
of  slurry  one  week  before  harvest  were  similar  to  ttiat  nf  the 
rontrol  stiowing  ttiat  su  r  f  ac  e  -  a  pp  I  i  e  d  row  slurry  it  i  d  not  rontrib- 
ute  to  ttie  P  supply  of  ttie  plants  during  ttie  one  week, 

_5  ^4  .  _  f  s  j  1  m*L*  i  Oh  o  f _ I  ead  1  _1  i_a  v^  I  able  P  in  row  s  1  u  r  r  v 

Hv  assumioq  ttiat  siurrv  liad  no  effort  on  P  a  v  a  i  1  a  ti  i  1  i  t  v  in  soil 
and  using  ttie  first  s  n  i  !  sampling  i  B  days  a  f  I  r  r  (i  1  a  n  t  i  n  g  from 
lablr  5,  t  tie  wa  t  e  r  -  so  I  uli  1  r  P  in  soil  derivrd  from  slurry  in  t  tir 
g  pot  Irratmeiit  wa-.  eijual  to  0.17  mg  kg  0.24  -  0.07  '. 

IT  r  r  an  'I  r  ttie  *>pe  r  i  f  i  r  a  i  I  i  i  i  1  \  of  soil  supplied  w  i  I  ti  s  1  u  r  I  \  w  a 
20  I'fis  .;()  P  lahle  4  ,  1  ti(>  sperifir  artivily  of  the  sluriv  ran 

be  (  a  1  (  u  1  a  t  p  (I  to  ; 

20  n  0.24 

-  -  —  r  4  1  r(i-i  pg  P 

0.17 

Ariiuding  to  rquatinn  1  and  I  ah  1  p  h,  P  derivi-d  from  Itip  1  u  I  r  i 
I  p  g u  a  I  to: 

;9  »  lot) 

-  ;  4  6.5“, 

41 

P  uptakp  from  I  tip  12')  gpot  slurry  trealmpot  wa-i  H  .  T '.  mg  P  pot 
latile  ')  ,  t  tiii'i  P  111  plant  drrived  from  thp  slurry  wa-;  pipial  to; 
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8.51  X  46.5 

- :  5.8  m  q / p  o  t 

100 

Ihe  amount  of  P  in  the  slurry  that  was  available  to  plants  was: 

5.8 

-  ;  50.4  mq/kq  slurry 

0.121 

B  p  r  a  u  s  f'  t  h  ('  total  P  of  the  slurry  is  700  m  q .  k  q  1  I  a  li  1  p  1  i  , 

50.4  X  100 

- r  4  .  5»i 

700 

of  the  total  P  was  r  p  a  rl  i  1  y  available  to  t  ti  e  plant. 

Ihe  samp  procedure  was  used  to  ralrulate  P  availability  from  Mu' 
210  q/()ot  slurry  tre^atment.  It  was  found  that  15.8°;  of  the  P 
taken  up  by  the  plants  was  derived  from  the  slurrv,  and  the 
amount  of  slurry  lhal  was  available  to  plants  wa;:  26  mq.kij  slur¬ 
ry  wtiic'h  equals  5.7?;  of  total  P  in  the  cow  slurry. 

It  tan  be  concluded  ttiat  46-14  per  cent  of  total  P  uptake  in 
plants  was  derived  from  t  tie  cow  slurry  (lable  1'.  When  P  uptake 
and  P  added  were  u  ;>  e  d  in  c  a  1  c  u  1  a  t  i  riij  Ihe  readily  available  1°  ,  it 
was  estimated  that  at  least  26  mq  P/kq  slurry  was  available  to 
plants  (  t  tie  I  -value),  this  means  that  5.7  per  cent  of  the  total 
cow  slurry-P  was  present  in  a  p  1  an t - a v a i  I  a h 1 e  form. 


4.  RltlRlNfl 

lARIlN,  S.  1  1967  .  Soil  ptiosphoriis .  ,  Adv  .  Aqron.  1_9 ,  111-210. 

lAtA  11976).  International  Atomic  fnerqy  Aqency.  Tracer  manual 
on  crops  and  soils.  1  At  A  -  I  R - 1 7  1  (Vienna)  277  p  . 
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I nb 1 p _ 1  .  Snmf  proprrtips  of  row  slurrv. 


F’  r  o  p  r  r  t  i  p  r; 


f  on r  p n (  r  n  t  i  on 


Dry  m 

D  t  t  r  r  * 

pH 

Total 

\  »  -n 

Ammonium 

W  a  t  p  r 

-so  1 ub 1 p  P 

total 

P  .  mi) ,  k  u 

total 

K  ,  ?o 

total 

N  a  , 

t  0 1  a  1 

Pa,  % 

total 

Mq.  °i 

total 

r  11 ,  mq  .  k  q 

1  0 1  a  1 

Mn,  mq,kq 

1  n  1  a  1 

7n.  mp’^kq 

R  .  'M 
7  .  n 
n .  a  ■> 
n .  2f. 

7nn 

(I .  iiit 
0.20 
II .  1  0 
0.06 


I  hr  row  rjlurrv  and  I  hr  data  i  fi  t  li  i  s  latilr 
wp  r  p  supp  1  I  pd  by  t  tip  R  t  a  I  p  I  \pp  r  i  mpn  t  a  I 
Station  at  Ask  nv;  . 


Table  2.  Specifir  artivity 

of  labelled 

cow  r,  1 

1 » r  f  \  . 

Samp  ling  time 

! 

Q_ 

CSI 

1 

1 

f> 

^2,,  , 

c  p  s  /  g 

1.  ()  g 

cpf, 

At  planting 

6609 

A  A  .  6 

lAH 

At  23  days  after  planting 

286A 

A9  .  A 

'■8 

At  harvest 

19B8 

3  1  .  A 

5  7 

5 

r  ri  t>  I  r_4  .  S  {)*•  «•  j  1  1  (  :i  r  1  1  \  •»  t  of  '■<  t5  l  1  npp  1  \  M  wi  '  i  •  "  \  '  - 

1  '-i  t)  f‘  I  1  (Ml  r  I  1  -i :  :  \  . 

'i  M m p  1  I  r  I  {]  f  I  rri'-  r u w  ‘-U  ii  r  r  \  f  r  M o  *  'non  t 

1  2  q  p'l  t  2  'M'  *:  p' !  t 

-  --  "t’  P  ([IM  ,.(| 


At  H  ( 

"t 

t  '■  1  1'  1  ..n  1  1  nil 

2‘) 

2  2 

At  ;  . 

l-i  \  .  ,-1 1 

!  '•  1  pi  I'lt  1  III) 

vn 

4 

A  t  22  1 

I'lv;  .(1 

•  "  r  p  1  .)  n  1  1  II II 

sn 

:  7 

At  12' 

1;/  w;  :i  f 

•  f'  I  [1  )  1  n  1  1  Ml 

<  • 

2  4 
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Abstract  (Max.  2000  char.) 


A  [lot  e  xfir  r  1  nieot  vjcj'i  rnridur  t  ed  to  evcilij;itc  t  ho  influpnrp  of  cow 
nlurry  on  P  uptakf  by  corn  and  to  eotimate  the  readily  available 
f  in  the  v.luriv  b\  nr.inc)  an  isotopir  labelling  tf'chnigue.  Waler- 
-soliihle  P  in  soil  was  increased  and  isotopic  equ  i  1  i  b  i  i  om  o  I 
available  P  was  attained  after  labelled  slorrv  was  mived  t  ti  ti  r  n  ugli  ■ 
ly  t  h  I  rill  rjhnu  t  t  tie  soil.  Labelled  slurry  applied  a  I  planting  in¬ 
creased  the  P  u()t  ake  by  corn,  whereas  the  same  amount  ,i()(ilieri  one 
week  liefnre  liarvest  did  riot  affect  the  P  uptake.  It  was  citimalcd 
ttiat  of  the  total  P  uptake  in  plants  is  derived  fiom  Ifie 

slurry.  Itu'  readily  available  P  tthe  L-valoel  in  I  lie  shirrs  was 
at  least  26  mrj/kg  which  equals  5.7%  of  the  total  P. 


Descriptors  -  INIS 

COWS;  FECES;  FERTILIZERS;  LABELLING;  MAIZE;  PHOSPHORUS  32;  SOILS; 
SOLUBILITY;  UPTAKE 
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